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(54) SYNCHRONIZATION-TYPE SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a synchronization-type semiconductor memory 
device in which the activation and the nonactivation of a bank can be controlled from 
the outside. 

SOLUTION: An act-signal generation circuit 100 in a synchronization-type 
semiconductor memory device is provided with an act-instruction latch circuit 24, with 
an act-instruction output circuit 26 and with an act-instruction control circuit 28. The 
act-instruction latch circuit 24 latches active instruction information which is received 
from the outside. The act-instruction output circuit 26 responds to an enable signal 
ACTEN, and it outputs an act-start signal ZACT which indicates a bank. The act- 
instruction control circuit 28 responds to a change in the level of an external control 
signal the inverse of RAS, and it changes the level of the enable signal ACTEN. As a 
result, the active instruction information is delayed so as to be transmitted to the bank. 
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K-f*-^;P«*ACTENK:j6«FbT, §j#t^ffitt 

7^7 h^^$iJ^[Hlg&2 8. ltt, rXh^-Hi^ZM 
/RAS) Kjg«FLT, 7^7 h^ffi^[Hg&2 6 COtH^ 

l^^<^-^ttli:t§7^ h^^yj^AC 

TEN££H^T£o 

[0 0 6 4] NAND0K2 2 K^V>TiftMT 

£<, NANDIE5&2 2 tt, ft^ttWl-^CS, RAS, 

/RAs^j*js*r*iefflorta5«#T?»-6. wspswrn 
^zcash ^«fii»fi#/cAsti*j5t>"r*nfflo 

«W^T«oT, WSfifZWEIt ^»#J»«#/ 

[0 0 6 5] 7^h37>HACT (rtffl«»«-^C 
40 S> RAS, ZCASfecktfZWEi^TH^;!/) 
**A2) N ANDHDSS 2 2 J: 0 > L U^;i/CDffi 

ttttlfilCfcsr* h*^ZACTF^$nS, 
-ttl (7^7 hD7>FACT) JBW©»&tt* N AND 
HISS 2 2 J: OH l/^JKO*ffittttil:*-&7 * 
^ZACTF^ffi^^nS. 

[0 0 6 6] "A\Z, 7Z N#^5y^lHlB&2 4(^)«^JC 
"3^T, f^g#J<hLTA*>^B 0 t£*fjfc"f£7£ hfft^r 
^>y^[H]gS24. 0$ffl^TRSno 7^h«*7 7 
«24. Ote, iiy-h 3 2£cfcC£3 3fc£tfK: 
50 NANDEISS3 4 £rfiiaX.£o 
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[0 0 6 7] mW7—b3 2©SlOA*;-HH N 
AND0iS2 2ctD7^ h*^«#Z ACTF^t 
So Siy-h3 2OS20A^y-KH Ell 

f-^ZBK (0) £§tt<5o liy- h33^1(?)A 

S§3 4<7>Uj^m^^§W^>« NANDIHSS3 4 0^1 © 
Afly-Kte* iiy- h 3 3<£>tB*/{§-5t£§:tt3o N 
ANDIUK3 4C0«2<OA*y- 0 1 iC^T^U 

Sfifi-^Z PRE (0) £gtt* 0 
[0 0 6 8] 7^7 hffiM^y^lnlg^ 4. 1, 2 4. 

2> 24. 3 ©-en-etioWjsiEtt, h^^vT-m 

tn^noil^ h 3 3 ^{ti^fl^^, ACTF 
(0) , ACTF (1) , ACTF (2) , ACTF 
(3) (8»Wi:ACTF) chfETo 
[0 0 6 9] *A\Z7? h**^y5 1 ig»2 4WlffCO 
<^T* 7^7 h^^^^0gS2 4. O^ftiW^LTffl 
iJMcMWTS. A>^B0^lT7^7hav>HA 
CTd*A^3 7>h«*«fZACTFIiL 

U^;K0ffittttJifc, A>^fn-F^ZBK (0) 

A*>^B0l:»JStSf^ACTF (0) tt, 

F^VO^T^-Hffl^ZBK (0) <DfHai"*;i/ 
fcj&VftvbSI*, t^ACTF (0) ttHl/^JKOttl* 

[0 0 7 0] /\*>^B 0JKft<BA>££*gj£LT7i7 h 
37>HACT*«A^4nfc»& (7^h*^ZA 
CTFULl/^Jk A>^r3-h'fl^ZBK (0) tt 
Hl/^H , A>^B0l:Mt^)i^ACTF (0) 
B«f©tt«*««»*n4, 7^7 hnv> KACTtt*© 
<I§ACTF (0) tt, «©ttffiS««f-r*. 

[0 0 7 1] fcts. yU^^-^Bai&M^Z PREH 

ftftWKtt, fctAaA f >^B 0 ^;:ttJ^TS:7 0 U^-- 
^#J^t-Sf Z.PRE (0) tfLl^^OSttttfcfcfc-s 
fc»&, ffi-^ACTF (0) tt, Ll/^;KO*ffitttt* 
(Utyhtti) tea:*. 7^7 h^^ttl^lH]SS 2 

tt, NANDIH1SS4 2. 0, 4 2. 1, 4 2. 2&cfcrj? 
4 2. 3£<fAS («T> «*«f:NANDi»4 2t 
ffcT) o NAND@B4 2©fn^mt A>^7B0, 

[0 0 7 2] NAN DEBS 4 2 <D J £?l-%:?l<Dl& 1 <DXil 

nsfif ACTFSSltS. NANDM420 
fnf r noS2©A^/-HH 7^7 N^^*J^[Hl5e&2 
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8C0ttJ^-r^>7^ h-f^-^H^ACTEN^gtt 
So fit, NAND08&4 2 ©-tft-PttJ^S, *tJfc~T 
*/0*<&Sttft£ll#3ia:*7* MB6WZACT 

[0 0 7 3] 7^7 h^^ffi^[H]^2 6c7)-®jf^(CO^Tffl 
WcittWt-S, 7^ K*-^HIfACTENRU 
^;KO*Stt«!BO»^ (fXht-H) tt, 7^7 hm 

temnz act «itH i/^;Ko#gftttii:^^. 7 

^7 h-r^-y;b«^ACTEN^Hl/^;K7)gttttfii^ 

feStt^ie^tC/SCT, HU^SfcBLl/^M7 
^ MltttfZACTTOS^. 

[0 0 7 4] 7^ Ni*M*fMfflJllB&2 8. 1 C^^ 

TRWT*. 7>h**WPBB2 8. 1 tt. iiy- 

h3 5*cfctf3 6, NOR[Hl^37, NAND[Ug&38 
t£t>Tl\Z.^ >A«-^E»3 9 £{f ASo 

[0 0 7 5] iiy- h 3 5 Ofg 1 c^A^J / — H tt, 7 
* h*SMH3#Z ACTFSrStt*. »iy-h3 

5(^S20A^y-FH ilC^trXh^-Fl^ 

niK4^^rxh ; &-K<8^zMs l^gtt^o iiy 

^h3 6^1©A*/"H«, h 3 5 (DM?) 

tiy-h3 6<D^2CDA^)y- 
Httx NANDIHg&3 8 0ffl^«^$:§W5, N O RG3 
B3 7©»l(0A^y-Hl fXht-HOTZMS 
ISSttS. NOR1B3 7©»20A*^H 

tt, (i^Z BRAS£§ttSo fl-^ZBRAS 

[0 0 7 6] N AN DIhIBS 3 8 <T)% 1 <DAJl / — Ht4, 
iiy-h 3 6<Dititim^S 1 £§ttSo *fc. NAN 
8 (Dl& 2 (DA?) J — Kte, N O R 3 7 CDffl 
^^§Wo iiy-h3 5^^3 6, NOR0 
8&3 7ft&W:NANDB»3 8tt, 77»40$: 

-K«#ZMSl^Ll/^fttttti) fc&^T, ffl 
fZBRAS^Ll/^;l/t*n«, fS-^ZACTF(C* 

U §^ Z B R A S (i: L 

[0 0 7 7] < >A-*EJ»3 9C0A?^;-KH 

3 9H {§^S 1 SrSgbT, 7^7h^*-^MA 
CTEN£tti*/"f£ 0 Ifc^oT, T^h-f^^fl 
fACTENIt FTraHl^l/KH^S 
*U r7 ht- H^ttif Z BRAS i:«i;T8ftt 

So 

[0 0 7 8] fXh^-HC^tt^7^hf|^ 
^(HlKlOO. 1 CDBjtfM-^^T, *<5>i^ir — h 
50 T*5a3SfflUTKWt5. 
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[0O7 9] B3lt B2fc5Rf7* hflWMiEl* 1 
0 0. 1 <O*fls£RIJHT3&»<0*< ^ >^ft-« 
H3C*3liT> (A) 7^h^fl^ZAC 
TF$, (B) tt, ;0^f3- KfS^Z BK (0) 

(C) t4, ff-^ACTF (0) (D) 7^ 

hS^ZACT (0) (E) tt, i^ZBRA 

S£, (F) \t, 79 h^^-^iHI^ACTEN^f 

>*B0 £*rr§7^ h=iv> FACT^gW^A^ 

[0 0 8 0] 0 3 ICtSTcJ;5 KB#$J t 0 tC:fcl*T7^ K 
37>HACT^$nSi:, d tl\zm D T&££iJ t 1 
Cl5^T7^ h**ffl#ZACTF^L U^OttHC 
A>^B0^*§5£ (A>^f3-Hi^ZBK 

(0) ^Ll/^K5ffilt«l) StlfcOSSttT* 
ACTF (0) HWOKDfgmkmzteZo &*5* 
ifZBRASH Ll^;V©#«K*«. 

[0 0 8 1] 7?hHfi^ZACTFRl/ 

[0 0 8 2] ttwr, fl*^ 6£>:3 > hn-;i/ WSBffl 
|«|#/RASSL WVfr t>HV<)WZtL±.tfZ>) \Z 
cfcD. I^ZBRASSHl/^KCRStS. Ctl^g 
B*J8t 2fc*lvr\ 7^h^^mACT 

[0 0 8 3] CKBjRHI* 7^h*^[liK2 6W^ 

U^©Stttt»K*«^>jrB«r«^ZACT (0) 
^HU^StLS. £tt*S&*T (*l&tf>7^ hnv>HA ^ 
CTcoA^^ct Dint) „ ;O^B0«7-HI^ 

[0 0 8 4] *O^DyJOT©A*^^ ^>^(C 
43^TKUJ*£W4S&fSM* (READ/WRITE) 
3ft«A*Sft«:»# (»#^J t 3) , mm t 2 tmm t 3 t 
OHB#, t R CD8BR8<h&3o 

[0 0 8 5] ffcfc^ |Wl^M¥#^E1SSfi 1 0 0 0 

tt, 7* hfi#5fi£iag&i o o. a* 

rtlSlCT^ h^7> FACT^^n^i: 0 40 
[0 0 8 6] T^h-f^-y 

[0 0 8 7] B2K45l>T»4* ft-^fflfflm^/R 

AS(Dv^Mz\B^xn>^ z A C T £t*t JS"T 

sp^*«»iaK^ejtsn*©*«SEUT^*^ z. so 
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ftfclfiSr, ^»IW»«#/CAS, CKE, DQMf 

[0 0 8 8] &tC, 1 fCi5ttS 7^ 

h«^5E*IiU»l 0 0 «K:o^t 

[0 0 8 9] B4tt, 1 7 

* hA^X^BKl 0 0<Dte(Dft#:M«^cD-«^^-r 

ia»Bi-c*o, M2 iz^ttz hmn^m^i o o. 

[0 0 9 0] H4Kl3R"r7^ h«*5E*HII (BIT. 7 
^ 0 0. 2£«rr> tt, 7*h**M 

fISf 2 8. 1 \ZRt>~DT. 79 htfHMiMNlBl&2 8. 
2£lf*_£ 0 

[0 0 9 1] 7^h**«yWigtt2 8. 2»4, 
h45*5ck^46, NOR»47, NAND0K4 8 
JttStfK-f >A-^H»4 4*<ktX4 9*fllA-5. US 
y-F4 5*<fctf4 6, NORIUSS4 7 , N AN D(hI$& 
4 SU^ZSlZ^f >^—?m$&4 4*4, 77f0»5O^ 
«fi)cT^ 0 Ha^— h4 5©*l©A*y-F»4, 7^ 
h**«ZACTF*a»*. Sfc* iiy-h4 5 

w-s. iiy-h4 6<o»ioA*y-Kit «ray- 

M5«tHM^§Wo SfcHiy-h4 60»2 
cDA^y-Kte. NANDHK4 8©Hi*«#*S^ 

[0 0 9 2] -f W\*-^lHlS&4 4(DA*J/ — Ftt, 0 1 

iz^rxtimsc i 6d;0i^z bcassswv cn£ 
Wfli#/cASK:*t*-r*n«<z)rt*«*i-r**. 

[0 0 9 3] NOR@»4 7©Sl©AA/-HH x 
Xh^-Fi^ZMSl^^o ic/c, NOR0&&4 
7<0lB2OA*y— HJ4, -fWWiB4 40ffl*fl 
#*Stt^. NANDH1S&4 8^)il(DA^y-FH 
»iy-h4 60)Hl*OTSSW5. NAND0 
»4 8©S2 0A*/-Ftt> NORle]^4 7<?^m^fS 
■^SrSttS. -f >A-^HI8&4 9*4, il^h46(7) 
ffi^fi^^RSlT> 7?K*-^fi^ACTEN 

[0 0 9 4] 7 9 hflHW8£EI»l 0 0. 2*4, fXh 
^E-H (fX ht- HOTZM S 1 *«L l/^OStt« 
Si) Citf *»*M«iI VC A s i: i 0 , ffitt 

ACTKlJKflrbT»tt^>f 5>4^««*3e*n«. 

[0 0 9 5] *fl, h^— FJC*ttS7^ Hfl^fg 
^Hlg&lOO. 2CO»f^^^(/^T, ^-f^>^^— h 

[0 0 9 6] B5te, m^\z^79 hm^¥£*km9&l 

oo. 2<Dmft&mwTzrz&<D?<i ^yp^^—hx* 
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H5K:45<f>T, (a) mmmm^/RAs 

(B) tt, tt»WfM»/CAS*, (C) tt, 7 
?K*-^mACTEN^ (D) B, ft^ZB 

45HT\ A>^B0C*[1-§7^ha7>FACTW 

[0 0 9 7] B5CStJ:5lC7i7h3V>KACT^ 
XASftfcBift (BS^JtO) -C, ^««W*#/CAS 
OTl/^T»5fcfe, cntCJEBUT^SlJ t 1 \ZTZ V 
-f ^-y^ffi-^A CTEN^L U^<Z>#«ttttJBKft 

fflim-^/CAS*HU^;i/^SLU^;ujc»^-rs) k 

m#ZBCAS*Ll/^;i/JCK3£"rs. ^nfcd: 
0, EMM t 2lC*5V>T, 7i?K*-^;i/ifACTE 

[0 0 9 9] 7^7 h*^tB*Iil»2 6 aw* 

S^Stlfc/O* B 0 \ZMLX, L 
U^;K0ettttffiJC*«A>^BB*6fi#Z ACT (0) 
tfttillZftZo ZLtl&gVtT &m<079 hnv>HA 
CT©ArtB*jft«fcOiIttT) ■ A>^B0(^Stt{t^BB 

[0 10 0] 5fc<0^*^D^i7fi^OA*^'f 
£V>TifcHj*&^B«&tfiM* (READ/WRITE) 

*«A*$ftfc«6 1 3> , w« t 2 t.mm 1 3 <h 
[oioi] -rfe*>^, njtia^wttGiftgB 1 ooo 

B, 7* h«^58£llttl 0 0. 2£{fx.£;i£tCcfco 

[0 10 2] /-v;^— 7^7 b-f 

*-:/;MI^A CTENttH lyOKDfti&VimjZfoZtc 

5/\ + >^liif|^ZACT^^n^o 
[0 1 0 3] 7^ h#^*JfflI|El8S2 8. 2(C*5tt 

^ZBCASCj:D7>y37 h^/^l/X&^tSC 
<fcT^y^EI*5 OfcD-fe* 3 cfe 3 Kfit/SLT fccfc 

[0 10 4] &*5, 7^ h-Y^-^l/fi-^ACTENCD 

[0105] B6n ttwommomm 1 k*>^t, 

7^ K^-^l/fifACTENOl/^l/*, j^8RM0 
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H6K:43^T* (A) 
BU MWWRAS&, (B) B, 
/CAS^ (C) B, ^*»J»«#DQMSr, (D) 
B, {t^BDQMSr, (E) (t 7 j7 h-f * — 
ACTEN^nfnSltt^, (g^BDQMH ^ 

-HMZMSl^Ll/^ffitttti (fXht- 
H) t><7)£f£ 0 
/0 [0 10 6] ftSMM DQMCOH W<)V \Z\L± 0 

(ff-^BDQM<^Hl/^;i/^(Oiz:±D) 7 
^ K*-^;WI§ACTEN*«L UWSHI/^A 

[0 10 7] CO*®*, 06 ic^TJ:3fc7^ h^?> 
FACT*A*4hfcRfjft (B##Jt0) (C&^T, 
«KtfDQM3j«LI/^ (i^BDQM^Ll/^Jl/) 
-C»Sfc«>. 7^h^*-y;i/f^ACTEN«Ll/^ 
;i/<0#ffittttffiK:fc5 (Wrfflt 1) o LfctfoT, 2KB 
P»jftTtt S « 5 * ? S n&ffittife<frW« B , %rt > ^7 

[0 10 8] m*T* ^»*6©3>hP-;i/ W»fM 
W«-^DQM*HU^lCfit±H p -&) ££0, fi-^BD 
QM^rHlx^JCfiftje-rs. cntCJ:0> B^giJ t 2 fd^o 
^T, 7 ^ h 'f *-^g# A C T E N^H l/^;i/Og 
tttttiifc*. 7*h37>HACTOAA 

[0 10 9] *^a^nyi7fi#OA^^-f ^ 
43l^TttUi*&^Bg&t*M* (READ/WRITE) 

a*A*$nfc«^ usai 1 3) , mm t 2 <h&##j 1 3 £ 

[0 110] 30:45, £t&«<&B, rt«W^tt^*ftl»« 

[0111] ^m^mmommi \z&tt2>T$ 

^7 ^ffl^TittMtSo 

[0112] i7H *^(DHigco^ffii fcfcw-sy 

MT^^o H2lc*-rr^ hff4K£BRl 0 0. 

[0113] H7fcs-r7*hra#»£iatt (etT, 7 

57 hff9X£BBl 0 0. 3^^-T) B> «fpanyh 
5 2. 0, 5 2. 1, 5 2. 2, 5 2. 3 £«gx.-5„ *J 
»a-yh5 2. 0> 52. 1 , 52. 2, 52. 3 

b, fn^n/o^Bo, b 3 (c*fbTi5tt^n^> 

(i^T> «»Wi:HiJHa-y h 5 2 tftt) . 

[0114] »j»az7h5 2©tnftin atjfc-r* 
7^7 h**5 5/5 L iaK2 4*5<fc«^-rs7^ h**a 

50 +1^2 6 ^Hi^T^NAND[Hlg&4 2. &6tftC7^ 
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h*<fr*MWllH»2 2 8 £ffi*_£o 

[0115] 7j htoftmmm&2 2 s\t. mmr-h 

2 4 5*5cfctf2 4 6, NORIH1SS2 4 7, NAND01S 
2 4 SU^ZflZ-i >A— ^Ih]5&2 4 9 ^ffi^L^o 
[0116] 7* hf8MHiy»l§lft2 2 8tt, El 2 Id^T 

2lC^rT^Sy-h3 5tSft0, iiy-h2 4 5 
\t. %\<»X?)J-Y\ZTZ hfUHHMZ ACTF^ 
^2 V>\-ftJ~ K 5*3- FfifZB K 

^ ITS 3 ©A* / - H iCf X h H«t Z M S 
ISrStt*. uniliO, 7^ H*-&fWWia»2 2 8 

[0 117] -Tttto-fe, 7^ h«^»«*BI»l 0 0.3 

^•*Jffl[i]gS2 2 8) ;i<B<J;5fc«j£T3 

[0118] J^±cOcfc 3 \Z, *5£W<Dmi&<DMm 1 £43 

cT3&tA^$ti&wpja<fcbainTA>d7&gtt{ts-e:s 
RCD«(B«fcOtt<fcS. L^bt, SHS»fls*fTfc 

[0 119] [*tt<0»JI2] *56ia©HJ£O^Si2tC 
45*t*ra«l!**#IE*«B 2 0 0 0 fcOHTRWT 

[0120] *¥&w<Dmffi<Dtem2\z&vz>mmM¥m 

[0 12 1] B8I1 *»MO*J|<0«tl2Jr*W§R 

«bs^»<*ib*««2 o o o<D£fcmi&<D-m*^T®. 

[0122] us icsrra#S¥##iE«SR 2000 
36*, ^*o^iffl^¥«#:fHit^e9 000 

^Jft-^fif5i4ittl2i:ft^T, 

ir-yflr-SWRflfeHlll 1 0£ffiA£>;i<hfCc&£o 
[0 12 3] ^e^RfeBlftl 1 Otot, 
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y u ^ * - zs&^mm £ a > ^ \zfemr % . 

[0 12 4] ^0«£m, raJWS¥*{«E1fc£«2 0 0 0 
fS^g9 0 0 OT'OMtt^^ = >^J:Diinfc^-f ^ 
[0 12 5] fcis, t-H-fey hR5£Eltt4tt, #5£BJ1 

[0 12 6] #i\Z, *&W(Dmi&V>&M2\Z$>ttZ>7V 

?*-^#5B£iiiki i o<DM;fcMmf&.<o— m\z-o^ 

[0 12 7] B9I1 *aSM<0*Jfi(Z)®J»2O^ r U5 L ^ 

-v«^^mssi i oco*#wit^co-^j^^-r[iig& 

T. ^U^^-^W-^JR^HK 1 1 0. ltfoT) tt, 
NAND[§)i&5 4, < >A-^HIj&5 6, yjft-y 
^m^lHlS&6 0^cfc^^U^^-^^JPIi]g&6 2 

[0 12 8] NAND@B5 4 43ct«-f ^i§|»5 

m^\Z)^CX, ^W^yUf t-y3-?> F^A2>2 

nfcui«tm-?)c fit, itti^iiT, yu^ 
^zpencjsct, : £n j en<Drt>i7\z$f?z>7V3 L 

*0 [0 12 9] yU^^-v^S«JffllHlSS6 2fct> rXh 

^m^iHiss6 o^K^^-r^-^tt^^r^yu^ 1 ^ 

— SM*— >OMi#Z P EN^rtB^T^o 

[0 13 0] NAND05&5 4 *3<fcrPf >A— * 

Ett5 6K-3^TBllfl-r*. NAND0S5 4H F*]gB 
aafl-^CS, RAS, ZCAS, WESAAM^ 
£ 0 I^T, ft»B»ifWEIt »«MPj««f/WE 

40 [0 13 1] y'Jft-y3T>FPRE^A*$n§ 
t (rtSRWWM-^CS, RAS, ZCASfccfcOTE^ 
t^THl/^) , NANDHIK5 4 c tOLl/^l/(7)fl 

^ttwan, cnic^o, -r >A-*m»5 6*>&* 
h u ^©ettttffi ic * s ^ u ^ ^ - zstititm^ pre 

[0 13 2] (yUft-y^'7>FPRE) J^^ 

(7)»-&tt, NAND0S&5 4 <fc 0 H U^;l/CD«^U^ 

©#stt«nifc * ^> y U ^ ^ - itfo^m^ PRECF^ 
so m^^n^o 



23 

[0 13 3] ^U^^-^*^tb^(Hl8S6 0 \Z-D 

^tR^ts. ^u^^-v^m^iusse na 

NDlH]g&7 4. 0, 7 4. 1, 7 4. 2*3cfctf7 4. 3 
£{ix.£ (BTR JgWMfCNANDlHl8&7 4 t»t) . 
NA NDIhIES 7 4 tt-ttt-fn, /O^BO, B3C 

[0 13 4] N A N D@B 7 4 n^^S 1 
y— Ftt. f t-vA^i^ P R E C F S§»5. 
£fc, *2<DA*/-Ftt. ttJTf *A>^:=r~F{i 

^ — HitZMS 2 
[0135] rXh^-H (fXh^-K«fZMS2 

[0 13 6] y-7At-H (fXht-HOTZMS 

NAN DEI* 7 4j&>6, LU^©«*# 
ttirtSn, **>ift0>NANDIIItt7 4*>SKL HKA 

[0 13 7] ^U^^ — ^♦♦ffl*lsltt6 OttSSC 
Hiy-h7 5. 0> 7 5. 1 , 7 5. 2 *5cfctf7 5. 
3&6WfC-f >n—*m%k7 6. 0, 7 6. 1, 7 6. 

7 5, <>A-^@»7 6Wftfft»t) o BfoSy- 
h 7 5 3o£aW >n-^iB7 6te. ftl?n/O^B 

[0138] ny- h 7 5 (otn^n<Dm 1 co a^ / 

-FfcL *tiST^>NANDHlgS7 4<Z)tt!^M^^:§(t 

$o ^fc, ^ti^enom 2 CO A^y-H«, ^aiT^y 
^n-?n«> *tirr£May- b 7 s<Dmjim^&& 

[0 13 9] I/U? 1 * — y#**HAig»6 OOSj^K^ 

txf^h) % -f >/i-^intt7 6co^n-?nom^ 
7 4©tti^m^Hi/^;i/TS>^/c^. *f«-rs-r>A 

[0 14 0] yjft-yW^-^^ZPEN^L 

u^ostttttiic***^ (fxht-H) , May 
- f 7 5<D-en^n^tij^m^«, hhjuc^o, -f 

>?«W&OTZPREH t^TLl/^^Cffittttii^: 
[0 14 1] yU^^-v*^»JWIell»6 2^t? 
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^tuflt*. •?v7*-iftoitmnmi&6 2\z* mm 

y— h6 5*3ctl^6 6, NORHIS&67, NAN DIeISS 

6 8, "tyn-pm'&e 4&kue> §t*t>u\zv>^a 

y b/^X^M7 2 ^m^o 
[0 1 4 2] -f >A*-^Ih18&6 4 14, yjft-y^ 
ff-$fPRECF£§tt£o May— h 6 5<Z>MS1 <&A2> 
/-Fte, -*>A-*IhIK6 4 0tH^{f^^§frt^)o 's 

FMZMS2^§»e, May- h 6 6<£>lfU CDA;£/ 

io y-Ftt, iiy-h6 5®ia*OTS:Stt*. 

liy-h6 6^2©A^y-K«, NAND0K6 
8©a*«#ft2tt*. NOR0S&6 7C7)|f§l<£>A^/ 
-Ftt, 5=-A h^HfifZMS 2SrSWS. $fc, N 
ORiB6 7©820AA/-HH E8fC^-rA^*J 
SI 6 cfcO^ZBWESrSttS. dUT, fi-^ZBW 

eh ^««(»«^/wEt»iKT*n«©rtfiBfli*"c 

[0143] NANDES&6 8^1 (DAtiJ — Ftt, 
May- F 6 6 O^fi^S 2 SrSttSo *fc, NAN 
^ D08&6 8(B35 2a>A2J/-Ftt, N O R Ih]& 6 7 CQffi 

[0 14 4] May- h65Mr/66, NOR0B6 
7, NANDiB6?ft6tfi:<>;WBB6 4« 1 
^y^E]8&7 0 Srfll/jrr*. ^7«7 0(1 fXh 
t-Hl:*^ MZBWEAtLl/^mtlH m 
^PREC F(C*fiSb-CHl/^;i/C0ft^S 2 £tt5^U 
atZBWEtfHK;H:&5i:, L1/^^S2 

<?0 [0145] 7>ya>> h/^I/XfS£@& 7 2 tt. Ma 
y-h6 6 0tU^«^S 2 SrSfrtS. 7>'>ayh/^ 
X55*HIK7 2tt. MS2©uW0HiSStT, H 

B6 9H r 7>V3 y bA;i^?S£[H]g&7 2^6fcH^£ 

7)\,m^z PENstb^-r*. 

[0 14 6] irX F^-FK^t&^U^-v 

f££l§)E& 1 1 0. KOiSfPtCPV^T, 94*.>9* 

^ [0147] iioit B9i:styyft-m» 

mho. i<Dmft&mw-rz>tz®<D*'(^>tf?- 

t-hT*^, H10^45l^T (A) », t/U?* — i? 
♦^OTPRECFS, (B) fcL m j %S2&, (C) 
W\ yUff-^*^i§ZPEN$, (D) 
tt, «*§ZBWE*, (E) fct^U 5F^- Z 
PREHn^LTl^o fXh^-HM 
ZMS 2tfiLl"<)MDig&VtiR (fXh^F) K<&5 

[0 14 8] mi 0f:it e t^i:y | Jft-y37>H 
50 PRE^^nfc^ (B#£»Jt 0) T\ ff-^ZBWE 
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&LU"viT*&%rz.tb. znizfocxmm t its^s 

2 H 1/ ^ Jl \Z il± tfi Z> o ^Uft-y^^ •^)Vm^ 

t»$S l*# A* > $ feit £ ft& lr> o 

[0 14 9] B#£iJ t 2(C^^T, ^g[^£tf)=i> hn- 
0, tt^ZBWESHl/^;H:»fet5. ClftSrStt 

[0150] zL<Mfc$k, mm t 3tc^^x, yu^- 

^-f *-:7VWi#Z PEN^L l/^;KD8tt«JB»ca 
[0 15 1] ^nSrSttT OT©^Uft-y37> 

KPREOA^^cfcOianT) > "tn^nonyw 

[0152] ^fe, ^Uft-^^mZPE 
U^-^BBteff^Z PR E^Hl/^KDigffittl*!: ^ 

[0 15 3] &<DftB?nvt7m^CLK<DAfl9^ * 
>^l:^^T7^ h37> FACT** ft&»-& 
(&S£iJ t 4) , W?*J t 3£Wr*!j t 4^®IHR# t RP» 

[0154] -r&fc%, [wiw^¥«^fais^m 2 ooo 

tt, yU^^-vm^*IU8&l 1 0. lm^ui 

^C^Uft-y37>FPRE *0 
**A*Snfc«rj&.fc D+#A>*<B#ffitt*'f 5- 

[0 15 5] y-7;^-H©«fttt, A2> 3 

n^yjft-y37> H PR EcBA^-f 5 >^^S 
^> ^Uft-yTOf^ZPRE^tti^^tl^o 

[0 15 6] ftfc. H9t45^Ttt, ft»fM»«^/W 

f9i^/CAS, C K E , DQM*OfifSffl^Tfe| 

[0 15 7] 3fefc % *»M©**fiW»»2^43frtS^U 
^*-^fi#«£l§H»l 1 0CDfficoA#:W1S^cO-^J{C 
o^TBl 1 SrJB^Ti&MT*. 

[0 1 5 8] HI 114, *»MO*«©««i2^fettS 

m&m-rmv&mT&Q, m9\z^^^^^-^m^% 
ta»iio. i trai;«tiEB*^tt, rai;«F-&*cfcrx 

[0159] ill \Z7xT7V3 : "r-5;mSj$t±®& 
(UTF* :/U^ir-$>flNW8*IIH*l 1 0. 2»t) 50 
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a, N AN 5 4 , <>/Wi»5 6ft5W:lB 

»aZ7h 7 8. 0, 7 8. 1, 7 8. 2*W7 8. 

«IPa-yh 7 8. 0, 7 8. 1 , 7 8. 
2*>cfc^7 8. 3 a, ftlftl/O^BO, B3(C 

[0160] ww^n 5/h78 ©-tn-ena, * 

NANDM74, ttfc-?Z>nmt>*-h7 5*3cfc^/S 
flflHft2 6 2 

[oi6i] ^u?^-y^*wia»2 6 2a, mm 

y— h 3 4 5*5«fct^3 4 6 , NOR[Ug&3 4 7, NAN 
D[Ug&3 4 8/^r/}:7>y3 y h/t;UX»£Eltt 3 4 
9 ^^^_*o 

[0 16 2] 7 P U^^-x^^$tJ^Ii]K2 6 2 ^, 0 9 
5^ 8 9l:St»iy-h6 5iSai9, Bray- h 

3 4 5^, S 1 © / - F fCMt > ^ f 3 - H 
«^.BK*SIEbfc«# (ZBK) £, I20AA7- 

lT^3^AAy-Fl:fX h*:- KflfZMS 2 
It*. dftlCfcD. ^ r U9 L ^-^A-fr«»iaK2 6 2 

a, ^n^n^T*A>^^r3-Hm^(cis«bT, 
**«<t*t (cs^t y u * - * - z p r e 

[0 16 3] TftfrlS, :/y^v~^«#3S£lE]ft 1 1 

o. 2 a, /^>^<D^n^n\iz^tmvx. ^u^*— 

^ t RP*mSrn>hP— Cd:A«Wtti3a: -5. 
[0164] JBUt© <fc 5 I- , *5&9i<DmM<aMm 2 \z& 

-y^7>FPRE d*A*J £ ftfcR*/& <fc D int/\ > ^ 
*#Stt<t*-a:Sil^*«nIffii:ft:0* £<£>*SH> t R P 
Wf*OtRP»D@<^, Lfc^oT, iB 

[0 16 5] [H*fiOJgSi3] *5EMOHJ6^Ji3ir 
[0 16 6] *«91©**6©»iB3 t45Jt*nSBS*» 

[0167] 012a, *&w<Dmm<DMm3\z&rt2> 
mmm^miHRmmms o o o^^^it^^-^j^^T 

oootHt;*«s»i:ii wi;B**«ktfwi;taFd* 
ttL^<Dwtwzmm?2><, mi 2\z^?mmM*mfcm 
ts^e3 0 0 o&'ft&<DmMM*mftmmmw9 ooo 
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T^'J^lr — 5?«^5S^I3BS1 1 OSrffiASCi. fecfc 
#7* 3Kftfc>oT7'* F«#3S£I1 

•tt i o o zmz-Z>cii\z&z>„ 
[0168] mmm^mwmm^m3 o o o tc^its, 

7^ hm^fg^lHlSSl 0 Ott. *Jfi©»ffilTRWbfc 

8&i ion *)!i©^2-rittWbfc<fc5(c. a*>^^ 

[0 16 9] T-xb^-Flz&rtZ&ZtWcomM 

omm3\z^-f^mmm^m^mmmm3 o o o©®)f£ 
iz-z>^x, 94 s.>if9-y— h-z&zmi 3^m^xm. 

[0 17 0] 113IJ, *RW<0$im<DMt&3\Zi5tfZ> 

wimm^mi^m^m 3 0 0 0 omft&wiwtzfzitxT) 

5 — FT&S. 0 1 3 tC&^T, (A) 

tt. ftWtt«flW/RAS*. (B) tt. ngR^J^W-^ 
/CAS5, (C) nSP«1»«#/WE<£, (D) 
«, 7^7 MS#j«-SfZ ACT£, (E) «. yj^-V- 
vHS&ft^Z P RE^n^nSUTI/^. ft*. ^X 
ht- KlfZMS l*<fcZ>*ZMS 2«ifc(CL U"-<JU 

[0171] 113 tc^-r<fc^fc mm t 1 i;:*<^T7 

?h3-7>FACT^AASn5t, S£*IC*3^T«. 
7^ hPi&ft-*IZ ACTI1 B#£!l t laTL 
141**ifCft5 (jftlft) . CltttCttU #?SW©§iiM©7B 

R A S £B$£i] t 1 bTL U--^;l/^e>HU"<JKciz:± 
If -6) K«fc0, ftttt lcCfe^T, 7^hH)iftfll^Z 

act^l is'owmmtvimt.is.z mm) . 

[0 17 2] $ B^J t 3 IC*3^T. — & 

3?>FPREAiAASn5t, flE*l;:*^T«. 7 'J 
ft-ylfeif ZPREI1 mm t 4 aTL WOIC) 

ffitt#«c&* . cmtcttLT, #f£BJ3©HM 

}S{f-5f./WE£B#£iJ t 4 bTL W<Jlfrt>HW<MZ±L 
±tf£) IC«fc9, B5*iJ t 4 c C*<^T, yj^v-^BB 
*6«^ZPRE*«LW^;KOffittttJgtcft.&- . 

[0173] u±cd£o\z. *mn<Dmm<DmM3iz& 
v2>mmM¥mftm&mw3 0 0 o\t, nmzrthzi 
■7 > f a c Ttfixn 2 nfci*jft «t 0 mtn > * 

T > F P R E ifi Xf) 3 tltcm&J: K> iinTA > * s#js 

^UCWltfe. ffiitft * D y ^ b * ft <^ 
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[0 174] imi&e>1&ffe4] *&w<n$zm<DMm4\z 

&\fzmmM¥m&m&mm\z-3^-cm.w-rz>. 
[0175] *ftw<Dmm<DMm4iz&rt2>mmM*m 

© 9 -f 3 > ^ $ ftij $P t £ Z. <h £ pJ $ g <h T 5 & © T? £ S . 

[0176] ii4it *mn<»$m.<nMm 4 \z&nz> 
w\MM*m&mi&%kW.4 0 oo©t#i*o-«sjST 

o o o <*:|rIU«^5^ic«, rai;«F-&*3«fcrKKi;ia#* 

[0177] El 1 4 fcS-fm«raiMM*flEtfcfc«4' 0 0 
0*«. «£#©HJWS!¥##IE1Sg«9 0 0 0 tS&«jft 

7^ Fm-^^IUSSi 2 OSrliASCtl;:**. 
[0 17 8] 7i7 F«^f££l§IS&l 2 Ott. fXFt- 
FKliS^Ttt. ^.gP^e.A^^n-57^ h37>h'AC 

i. fXh^-hmfli^ (y-VJU^:- F) tt. 
*<hPI«lfr7^ [-3?/ FACTlCjT^tTffitt^^-t* 

[0 17 9] C©«*. |H)»3M^#^IEtiSg4 0 0 0 
tt. t^X hi-Hi:*l>Ttt, S£5l5©Pl»IM¥#fffE«: 
§19 0 0 0 »C*3lf SStt^-f 3>^«fcDjgnfc^-r5 

> ^ T-n* > i7 * jgftfl; $ -a- ^, c t tfi vim t ft * . 
[0180] ft*. ^-F-fe* h»£E!&4tt, n-i&m 

So 

[0 18 1] ifclC. 2(c^W©l?Sfi©}gffi4C*tfS7^ 
W HB*f5££EIBfr 1 2 0 ©*#W«j*©— «Ct3V»TH 1 

[0 18 2] H15tt. *»M©**fi©»JB4C*W-B 
7i7 FfS^^HlSS 1 2 0 ©JM£W«>£©— ^J^^-TIhI 
S&HTSS. Ell 5 (C*lt57^ F«#5E^ig(ft (J^ 
T. 7^7 1 2 0. li*1") tt, fi£5l5© 

7^7 Fm-^^lElSSl 3ftf»rjC|c^J^^---y F8 5. 
0, 8 5. 1. 8 5. 2*itf8 5. 3€ffix-5 (1^ 

T. »R«i:«»ar5i F 8 5 tmt) . ftiJ»n--> F 
8 5©^nil A*>77B0. B3IC^1SLTIS 

40 tte-n-So ^T. ffim©fc©. tt3tE©7f F«#%*IS1 
»1 3©ttia-r.&7'* hBM&flWS. 7^FM*&«^K 
ZACT (0) . KZ ACT (1), KZACT (2) 
*5j;rj:KZACT (3) tfET. 
[0183] *J«j.r:-y F 8 5 ©fflE^tlCO^T, 
(cSiJ^zl--> F8 5. 0*i^TH«tS. y 
h8 5. 0«. < >A*-^OifS8 0*<trj9 3. NAN 
D08&8 1, jg®g:8 2ft^>tX(CX'f >y^IH8S8 3*«fc 
^'8 4*MA-5. 
[0 18 4] -f >A-^H1K8 Ott, 7^ Ffs^lf£4=[H] 

5(7 Kl 3*^tb^$tl-2)*fJ(t;-rS7^ FBBS6«#KZ AC 
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T (0) SA^Kgtt^nSrRlST*. NANDHI5&8 
l©*10>Art>>-Ftt, -f >/*-*H»9 3^LT 
ht-KWZMS 1 *g|ELfcflf$SH MS 2 

[0 18 5] 2 *4, N A N D HISS 8 1 ©tB^« 

-hotzms i cjsdt* mm&s 2*^m*sn5 
«#*m2i-rs. x< ^bks^*, t^f^ 

-HOTZMS 1 K/fcDT, SUM"* 7* h^^fi^-Z 70 
KACT (0) ZmilTZo X-f y^m$&8 4*fctt8 

[0 18 6] SfttfHCfcL fXh^F t* 
XN^-HOTZMS l#Ll/^;KDfttt«») t-*3^ 
Ttt, X-f u/^IhI8S8 3fCJ;D, «ffi<*n/i«-*ia*7^ 

hTOMZACT (o) tbTfflrtStt*. — / 

^Ih18&8 7^7hTOi^KZACT (0) *« *0 

-^££7^ hmf&m^z act (o) ^LrtB^^n 

[0 18 7] X-f yg=-E|»8 3*3cfct/8 4tLTH fc 
<h*_ tf F ^ >X 3* y > 3 >y- b -emfb'TZZ- 

[0 18 8] ^X h^-HlCi5^^>7^ 

T*SB 1 6Sffl^TR«t5. 

[0 18 9] 0 16H 815 II^tT^ hffi-^^IlJ 
8&12 0. 1 <£»f££i^T£;^<7);^ ^ — «?0 

ht^» H16tC*5^T (A) tt, ^g^P^^fi-^ 
CLK£, (B) tt, 7^7h»<I^KZACT (0) 
(C) 14, hH!te«*tZACT (0) 

^^"To &*5, fXht-Hi^ZMSlHLKJI/O 

[0 19 0] 0 1 B$#J t 0K::fe^T7 

72 Mfi&fS-^KZ ACT (0) ^Hl/^M^Ll/^ 
KZACT (0) ^ilHISnSo JinKJctK B##Jt 2 

tc^^T, l u^fr<Di£&ftm\z&&mmififc7i7 bm 

^fi^ZACT (0) *«38£TS. CinSrSttT, skik 
<E>7# h^7> HACTOA^^cfcOaltlT, A*>i7 

B0©sttfl:««i«*ftaft*. 

[0 19 1] *C0^SR^n^^«-^CLKOA^^'f S 
>y«C*5^TKUit>b<«»2i^ (READ/WR I 
TE) *«AASnfc*6 («f*J t 3) , B#£iJ t 2fr*>m 
n t 3<Z)R!IRI#t t RCDMW^. 

[0 19 2] *56^©|gJ£(7>»j!i4^^WS7 50 
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Ti 1 7 Srffl^TittWT^. 

[0 19 3] B17H *»WO*JIS©»ll4ir*5W-* 
7^7 h«^5E£tH]S& 1 2 0C0ffiC0«^O--^J^^:-riilK 
it»5, HI Hfi^«£lHlft (filT. 7 

^ hf3-*t%£HJS& 12 0.2 <fc»T) f4, h 
m^5£±\B\$& 1 3&£tfK*J«:x-y h 9 1 . 0, 9 
1. 1, 9 1. 2*5<fctf9 1. 3Sr«x.*. ftOffllar.-; 
K91. 0, 91. 1, 91. 2*W9 1. 3 
T, IKWWJCttWJL-y h 9 1 tWT) \t. A>i?B 

o, b sco-en^ntc^LTKfrtsns. 

[0 19 4] ftlffllZL- -/ h 9 1 <0#W»CTH>"t\ ft^M 

h9 1. Ota, -f>/Wi»8 6, ^^/5 L H]gS8 7. 
il@S8 8&£tfK:X-1' ^^1I8&8 9 45<fctf 9 0 

ZACT (0) £A^fCgtf, cn^SebTtB^T 
5s/^lltt8 7*4, fXh^-HI^ZMS l^J; 

&&8 7cD£H^fa^S 3^ilMbTtH^-r^o X^fyfi 

8 8^^ttS^I$ni)fl^t±lW^c X^7«9 0 
14* 5=*X ht-FMZMS 1 KS^, 7^7hB3^m 
^KZACT (0) ^Hj^-r^o X<yfi»8 9t>l 

mfl. mmmtey? bmmmnz act co> ^it, 

[0 19 5] A^MJC^, fXK-H (fcchxJi, 5" 
Xht-FI^ZMSl^Ll/^l/) IC^^T^, X-T 

ty^iHi8&8 9 (Ccfco, iBi!ia8 8 3&^sa*an*«#«« 

7^ MBJ&m^ZA'CT (0) <tUTtB^$n^)o - 
X-f y^lHlBS9 OSr^LT, 7^7 hTOfl^KZ ACT 

(o) *:<D*><D&mmmte72 bmitmnz act 
(o) iiT^^n^ rx h*— hk:*»* 

7^ h«#5E*ElKl 2 0. 2<0»f£fcoV>T*-r^> 

[0 19 6] B18H El 1 7 \Z^T O Y^^^M 
SSI 2 0. 2 ©llff *R«f *fc»©?-f 5 

HI 8JC*^T (A) WJDiy^ 
CLK$, (B) J4, 7^7 hgate«^KZACT (0) 
(C) t4, IHWft7^Mte^ZACT (0) 
£, (D) J4, ^ ^^IM18& 8 7 a)ffl^ff^S 3S*n^ 
nSLT^S. 30:45, rXht-Ki^ZMSKSLl/ 
^;ucoffitttt^ (fXht-F) jc^^^co^-T^o 

[0 19 7] 0 18 tC^-T cfc^tC, B$#J t 0 tC45l^T7 
^H37>HACT^A*Sn5t, t ltC*5^ 

7^7 hMg^KZ ACT (0) ifi* Hl/^I/J&^LI/ 
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B, «^P7^«^CLK0) OTKM^Ll/^ 

7B, -f>A*-^HI8&8 eA^ffi^^tis^*^^^ 
LTtB^i-^o ££>f;:, jg®&8 8(dcfc0. ? y^Lft 

ACT*tA*SnfcWFj«J:DiinT <B**Jt3) , LI/ 
^©*»Ma7? h«tefi#Z ACT (0) tfffi^S 

[0 19 8] &©^gR#Dy£7fi-SfCLK (SifcH /0 

TKttJSfcBSiMH* (READ/WR I TE) 

t*wtm& mm t 4) , mm 1 3 t 4 ^onn 

^ t RCDfflfflt&S. 

[0 19 9] -Tfeto^, W$ffl¥»#E**«4 0 0 0 
B, 7* h^f££HKl 2 0&«*Sd£T* Sttifr 

[0 2 0 0] $^C7^hi^[H]^12 0. 2B, *0 
l*JgR^ □ y tmn<D\LTft D 5 >*f * MJ #i LT 
fflESBM&TSfc*. 7^ h«#5E*lilKl 2 0. 1 

[0 2 0 1] U±(D^v\Z, *KWO*JSO»IB4IC* 

v> KACT#A*an&^«t 0«*lTA*>££Stt 
ffcS*!:S££#ltf1iEi:&0, tRCDlW 
{6*OtRCD«IBJ:Dfi<ft5. L^oT, KjSiS 

[0202] [^Mco^Si 5 ] *9&91<0fttta«ffi 5 K 
[0 2 0 3] *»M^*E©jgJi5Jc:45frtspi»lS¥# 

So 

[0 2 0 4] H19H *¥£W<Dmi&<DJ&m5lZ$5ttZ> 

mMM^mfcmmmw 5000 a>±ttmtit<o—m**-* 

0 0 0tHCiiilEg*l:H BICW^cttfWUE** 

[0205] b 1 9 cs-r ra»a**#E**« 500 

0^\ ffi#©WJ«S¥##E1»S«9 0 0 OtattSjS 

b, ^u^-vm^fg^mi&i 2(cf^t>oTji@a^ 

[0 2 0 6] ^J^-m5K4@Bl3 0ll fX 
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PR EKlK«FbT^U^^ — ^♦♦»««A>^Kiea 

[0207] iBiMM*#^fais^a 5 000 

B, xXh^-FKiJ^Ttt, fie*©ra«BS*»*E1t 

si 9 0 0 ojc*ws*si*^< ^>^«fc0iinfc^-f 

[0 2 0 8] ^E-H-fey hK£HK4ll ngflfB 

[0 2 0 9] *»W^J6o?gai5 icis^syu 
^V-y«^M8*HKl 3 0 <B*#W**S<D--0iJ IZ~D ^ 
TE12 0 Sffl^TRMTS. 

[0210] 12011 ■&$£W<nmi&e>BWi 5 (C£>tt3 

*"r0»HT»*. 02 OC^lt^yUf * — 3>flHW8 
£[e1¥& (BIT* yjf *-5>«*W8*ISttl 3 0. it 

CMaZ7hl 8 5. 0, 185. 1, 185. 2& 

1 8 5 hmT) o mm^—y 1-185 (D^tn^ni*. a 

>^B0, B3K:»iKL/T»»6n*. BIT, ffl* 

PRE (0) , KZPRE (1) , KZPRE (2) £ 
cfctfKZ PRE (3) <hiBTo 

[0 2 11] MW3--y h 1 8 5<0«J5RK:^T, f^5* 
J5l:«|lfaryH8 5. OSffl^TRBtS. »J»a 
-7 M 8 5. 0H -f >A— ^HS& 1 8 0*3<fctf 9 
4, NANDUS& 18 1, il&g: 1 8 2 fc: & tf£ X < y 
^Ettl 8 3 45<ttXl 8 4£«x.£ e 

[0 2 12] -f >A-37lHlg&l 8 0B, yjft-y<l 

KZPRE (0) SA*JCgfrtCin*SIET*. NAN 
Dlal!Sl8 1^10AAy-KH -f>A— *0»9 
4^LTfX ht-H*^ZMS 2«:EIEL&fi#g 
W\ »2©A^/-Hlt <>A-^H18&1 8 OCDtB^ 

[0 2 13] iiSES: 18 211 NAND01S 1 8 1 <Dth 

Sftl 8 2*^ffi*Sn*«^*g^S. X<>yflUg& 
18 411 »JST*^U^ ^-^^^KZPRE 
(0) ^rgtt^o rXht-F (fc^AJl fXht- 
HMZMS2^Ll/^JKDgttttl) JC^^TB, X 
lelg&l 8 3(CcfcO, iBffiSnfcfl^^U^r- 
^HMtZPRE (0) i:LTtb^$ns<, — 7 
F (fXh^-hW) C0S-&ICB, X<^y 
f ©g&l 8 4(CotO, ^'Jft-yWi^KZPRE 
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(0) ffi*<D&&7V9' + -i?mtbimz PRE (0) 
[0 2 14] X< ty^HK 1 8 3&cfctf 1 8 4 ill 

[0 2 15] &tC, ^rX h^E— Ffc****:/'.) — 
«^3S£IIIK 1 3 0 . lOlli^CO^ ^<5>^f 

[0216] 02 111 020 C^t^Jft-yt^ 
5B£EH»13 0. l©»f^SR9!T-5fc*fl!)^-f 5>i^ 
^t-hTMo 0 2 lfC&l^T (A) H 
^fl^CLK^ (B) tt % yjft-yTOfi^KZ 
PRE (0) (C) \t, »<*Wftyj5 L V — v^lMft 

f^ZPRE (0) ft*, rXht-Hi^Z 

MS2«Ll/^;K?)fitttti (fXht-F) fCfe^>t> 

[0 2 17] 0 2 1 \Z5kT£olZ, BvP^J t O^&^T:/ 
iJft-y37>HPREtfA*$tl5<!:, B#?0J t lid 
*5^T, *3£^nfcA>i7 (7\*>^7 B 0 <ht§) ic*ti£ 
-r^U? 1 * — yB»fl^KZ PRE (0) HK 

^'Jft-^W»fifKZPRE (0) jWBESn*. 

cin^ct o , mm t 2 ic^t, l u^jKojgi*i*fstc 

a&SfkJftWa^U^^-^IMftft^Z PRE (0) **5£ 
[0218] cnssttt, i^yU^t-ynYy 

HPREcOA^^DItlt, A>i7B 0 <&#»ttft 
[0 2 19] ^©nSR^Dy ^«#CLK©A^^< 5 
(B#^iJ t 3) , ffiSMOlt 2*>SBMB t 3©WBS*«, tRP 

[0 2 2 0] 2|s:%^<^||ffi^^Si5(C^^^y 
U?*-^«*t*£ElgSl 3 OOffico*#:0<]^^co-^J 
tCO^THl'2 2*JBt^T!ttWr£. 

[0 2 2 1] 022H *^0^CD^MCOJ^^ 5 »C*3ttS 
:/U^* — S>fiMWS*feH»l 3 0<Dffi^«/&^-#J£^ 
«aT$)^o 02 2{C^7U5P^-:/f@^fg£[E] 
SS (WT, ^U^^-^fi^a^EIKl 3 0. 2ch^ 

Bflaz7H9 1. 0, 19 1. 1, 19 1. 2&cfc 
CX19 1. 3*«AS. i»a-7M9 1. 0, 19 

i . i % 191. 2 *5j:rjc 191. 3 (rt> wfatwz 

MW=L-y h 1 9 1 £«rr) tt, A>^B0, B 3 
[0 2 2 2] ttW^-— y h 1 9 1 ©fcjfcfcO^T, 

-7M9i. on <tyrt-?mt& i 8 6, 

^187, ilSai 8 8f£t>Zfi\Z^ v J-^m 1 8 9£> 
cttXl 9 0£fiS*-£o 
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[0223] yn—^msik 186H 

t-yiteffl^KZPRE (0) £A*l;:gW\ utl^ 

Z M S 2 ^fecfc^rtSR^ D Om^s C L K 0 CI^ 
-Y >A*-^tE]g&l 8 6<£tH^m^£^^"T£o 
[0 2 2 4] Hiil 8 8H 7^^HIS&1 8 7<^|±J^ 

m^s i 3^iiixffiMi)o x-r^^ms&i 8 9 

5P®S&19 0te, ^U^t-yBlftfflfKZPRE 
/0 (0) £gtt£ 0 fXh^-F (fzt?L&. fXht- 
hmZMSl^Ll/^) tC43^TH X-fy^®8& 

1 8 9(cj:d, iaMg: 1 8 8^^tb^^n^m^^u 

ft-y|M^ZPRE (0) chLTtB^i^n^o - 

X< ^5F0»1 9 0 KJcO, ^'Jft-^BJftfifKZ 
PRE (0) iW^U^t-yTOfl 
^ZPRE (0) tLXmtlZtlZo 
[0 2 2 5] ^Xh^E-HJC^^^yiJ^^-v 

fg-sf 2££ns& 1 3 0 . 2<Dmmz^^x^< zy??** 

20 -hT*5B2 3Sffl^TRMT5. 

[0 2 2 6] B2 3H B2 2 CSt^'Jf 
%^[filSSl3 0. 2©BbfPS«W"rSfc*©^-f 
ft-hTfe5o i2 3l:^UT (A) te, ^VS^U^ 
^M-StCLK£, (B) n yy?t-yiHftMKZ 

PRE (0) (C) H fMatwft^u^^-^w* 

i^ZPRE (0) £, (D) H ^^HIB&l 8 7 CO 
tH^«-^S 1 3 ^ftlftl^LTl^. ft*. fXhf 

[0 2 2 7] 0 2 3 ^"Tc^fC, B$£iJ t Olz&^T? 
>J^t-y37>FPRE^$n^i:, Nrfl t 1 ic 
*5^T, ^iS'r^/N'>^c7)^U^^--> 7 ^^fi^KZ P 
RE (0) U^VKiTFa**. n»^P:vd7«#C 
LK (^fe^rtSR^D^^m^CLKO) *Hl/W 

3 L ®S&18 7H -f >A*-^E]8& 1 8 6*^ttlA$n5 
«^77flT^no SSK, j§5IIB:l 8 SKJ; 

^U^t-y3V> HP RE^SnfcBfjSJ: Oiltl 
40 T (Rp*Jt3) > L 

ffi^ZPRE (0) **ttl^£ttS 
[0 2 2 8] ^^SB^D^>7fi^CLK(7)j£±^0^ 

tlfc*^- (B#^J t 4 ) ♦ B*M t 3 chB#£iJ t 4 t OMBI** 

t RpjHimfc&e. 

[0 2 2 9] Tfc*^ HJWS¥»#K«g«5 0 0 0 

yu^t- ea * nsE-r s ^ t )&<t * * 
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[0 2 3 0] £e>C7U^-^«-St3E£lH]8&l 3 0. 

2(4. rt»fD?*#^©i:Ta*D^-r 5>^£fu# 

13 0. 1 KJ±^T&gfriIS£g:&&*'>fc < T £ d 4:** 

[0 2 3 i] j^_hcDj; 5 »c, *&we>mm<»Mm 5 

-y3?>I^PRE **A7j $ nfcB$^«fc 0 iiftT A* > ? 
S#SttftS-e-4^t*«?IIEt!ft0. H©tt*. tRP /0 
HBfflteft*© t RP»3lffl<fc9$S<fcS. Lfc#oT. if 

[0232] isu&io&m 6 ] ^.5&womi&<vMm e \z 

[0233] ^mAomMoMmQiztertzmmm^m- 
fcmmmmte* y-^ f^e-fic^t, A>^<75?stt. 

[0 2 3 4] 0 2 4'tt, ^mM(DmMcomM6 iZlSftZ 

mmm^mwrnmrnm & 0 0 0 e>±ftmmc>-m&mT 

0 0 0 tmcmf£&%\z\z, mcmm5<i:zfmc&&$: 

[0235] gi 2 4 izTskTmmm^mftmmmm &00 
o&m&<z>mmM¥m#m&$iW9 0 0 0 <h^&&,£ 

(4. yj^^-^-d-^^lHlSS 1 2(C<ft:boT7 p U? : -^ 
-vfS^^IHSSl 3 OMiS^t, *5ckOtT^h^ 
^fg^lHlgSl 3l:«fcoT7f Fft^ffg^lMlSSl 2 0£ 30 
B?iZ>Z\t.\Z&Z>. 

[0236] o o oc*»t*. 

7£ h«^»flE@ttl 2 0(4. 4 TMBWJl/fc 

[0 2 3 7] H©iSg*, *5£W<DmM<VMM6 (CtSttS 
ntf£!¥WMB1fc£B 6 0 0 0 (Cfc^Tte, 40 

h 3 V > H A C TffiXt) £ ttfcH#& «fc D jgtlTA*>^ £ 
Sttft S*SCt >&» Uflg <h&0. S £££ fc :/ U * - 

[0238] immvmm 7 ] ^mnmrn^mm 7 \z 

[0 2 3 9] &%.W<Dmffi<DM 7 iZ£>tfZ>mWim.¥®-fc 
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[0240] *»w©3feJ6©»«7ic»*ra«ia! 

[0 2 4 1 ] 125IJ, *^BJ3CO||fficO^^ 7 CffiSPS 
M3!¥«ttlE1ft&B 7 0 0 0©3£#«rit 

■t©«w*#i*'r-5. 

[0 2 4 2] 125 fc«TH»I!¥*<*:fB1<*« 700 

onfi. ®Lmv>mmm*mtemmmw9 ooo 

fit, Pi»i? n 2 tZRt>?T, fE*©rt»f 

D -y i7«#«)iacD^ jgikOrtaPi' a y £ ff-ff C L K N 
£ffi7jT£F*3g|^ Pu/?3££IeIB& 1 5 O^Wx-S^lttC 

[0 2 4 3] ^E-F-fcy Mfcj£Ett4tt. *MM»C* 

[0 2 4 4] F»3g|5i7D-y^^lHl8Sl 5 0(4, ^X F^E 

(WT- fflm«7c*CLK 1 tit) cfcOffit^iStifc© 
ftl»£Py^«#CLKN££(&LTtfcl7lT5. 
[0 2 4 5] &(C, *mW<nmM(DMM7 (Cfelt-5F*3g|i 

2 6 SfflViTKWT*. 

[0 2 4 6] B26(t &5&WC>mi&W&m 7 IC*5^S 
rtS&#ay#3£*feH18& 1 5 0 ©&#:Wfl|jSt«>— - PJ&^-T 
ES&llT?&-5. 0 2 6(C*>(t&rt8I^P-y;7fg£lH]S&l 
5 0(4. F*ggB^Ds/>7fS^iagS2. I*><fctf2. 2, 5 1 - 
Xht- F^Py^f8£H)8&l 5 2&f,U!|:Xl' -y^lHl 
SSI 5 4*-&tr„ rtgP^D>y^%^EB&2. l*5«fcCX 
2. 2»4, t£*©rt»d7nyi/56illBft2 t|SI*©««Ji 
TrSO. A*Lfci^nyd/fl|#t»LTfl[fflRI« (Xf4 

•5. 

[0 2 4 7] h^-F^Dy^^Elg&l 5 2(4. 
Si? □ 7 C K E t l:S^t , fXht 

- F*#ZMSicjj;i;Ti7Dy^«#cLK 3 zmii-? 

-So f*3gPi7D^/^IE*lHlSS2. 1(4. nSR^n-y^e^ 

5. rt»^Py^5fiiSfeEI»2. 2(4. :7 n y ;7 f= ^ C L 

[0 2 4 8] X-f u/5 1 lHl!& 1 5 4(4. fXht-K«f 
ZMSCJKSLT, rtgRi'P-y^ft-^CLK 1 L < (4 

p v^m^cL k 2 ro^-f n#>&i*ja&? P >y ^« 

^CLKNilTttiM5. H^M^«^fBtS^H 7 0 
0 0(4. Z\<Dftffii7Uy?ms%CLKN\zm-3gW}rE-? 
2>« 
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[0 2 4 9] ^Xh*— Hi7Py*58£EH» l 5 2 COM, 

■5 2lt EXOR(Hlg&2 0 0, 7>y3 7h/UX^ 
US&2 0 2&&Z$2 0 4, <f >/t-^[n]8&2 0 6fcStf 

h 2 o 8 ^fe^,o 

[0 2 5 0] EXORH35&2 0 OH fl«47Py*«# 
C L K <hfl>«5^ p /7 -f *-y;Mt^ C K E ZKDWi&M 
mmm^t^o l 7>y3yh^;i/7K4lHl!S2 0 2H 
EXOR[§3?&2 0 0(7)tH^T^>m-^S 4<OSt_L*«0*-f 

Sfc^S/a y h/t;i/X^^[HlSS2 0 4WU EXORIh] 
&&2 0 0 ©lilAgf S 4 O L l/^;K©uW 0 ^< 5 

[0 2 5 1 ] < >A*-^HIS&2 0 6H 9/ya7 hA° 
;PX58^IsItt2 0 4<£ffiA£KteLTtHA:rao ii^ 
- h 2 0 8 y>i/H y FA;i/XfS£[H]!& 2 0 2<D& 
*ffi#45<fctf< >n-*EH»2 0 6©tB^fi^-ftA*JC 

[0 2 5 2] *L 7^ A h^—FlZtettZfaffiZUy? 
58£EH»1 5 OOSffB-f 5>£^* — FTfc*g|2 *0 

[0 2 5 3] B27H *XH0ftJG0ff$l! 7 
rt«*Py^5££lHlttl 5 OCOiifPSBlWr-BfcfeO^ 
<5>^t-htft5. 12 7(I^o^T (A) tt, ^ 
»?D7?«fCLKS, (B) ttJHHjrDy?-f*- 
^fi^CKE$, (C) ttEXORElB&2 0 OCOtti^ 
I^S4^, (D) tt, rt»jDy^||#CLKNS* 
n^n^LTl^, &*5, fXh^r-F (Ac chxJ^ t- 

[0 2 5 4] ^Dy^CLKH B#^J t i X 4 
sOllZZL-ttf?) > B$Mt iX4 + 2C^^THl/^ 
-^JHIf CKE^, B$£iJ t iX4+l (fib, ittO 

t i x 4 + 3tc^^THi/^<;i//0^Li/^;KcS:T 

[0 2 5 5] EXORHB2 0 0H ^gR^Py^-*! 

^t©^-f ^>^HS«JtH*ro L^bT, EXOR0 
1S20 O^^Hi^^n^i^fl B#^J t i X 2 tC&^T 

L ix^;w^Hl/^;i/fc5:±^0, t ix2 + n: 
[0 2 5 6] ClftfCcfctK r 7>S/ 3 v vni\,7J&omi& 

2 o 2*5<fc^2 o 4a>s, -^n-en^j t i X 2 , f^J 

t iX2+l lC:fe^T/\Vl/X7^g£U -Cin^SttSrt 
ffl5^n^^5E^liI8S2. 2^£, ^SB^ Py ^CL 
K(0 2«^»jftSicOrtjS|5^P !yi7«#CLK 2^tHA£ 
n^>o X-f y^lHlS&l 5 4H rtSR^P^^M-^CLK 50 
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2*. n y > fff C L KN t LTUi At*. ft** 

[0 2 5 7] El±©«fc3JC, (HlfflM*##:fEffitgB 7 0 
0 0H □ 7 ? C L l/^Sft^^-f ^ 

>^{.C*f LT, ^gR^P^-f *-y;i/ft-ifCKE<Z>lx 

fifCLKNSSfittS^^Tf. tRC 
[0 2 5 8] [^J6©Jgffi 8 ] #fSffl<D^«&C0Bji 8 
[0 2 5 9] *KMO*S6^J8 8fc*tt*W«lS^» 

[0 2 6 0] *5Effl<0««<Z>»Ji8^«*raSBa!*#flc 
IEtt%B8 0 0 0(D±fcmJ&<D— B2 8*ffl^T 

[0 2 6 1 ] H28H *«W©*Jfc<0»tB 8 fZ^^IWj 
«M¥»ttfBtt&lB8 0 OOOi#f*0-fl*jRtlf 

»^Py>BT»S. «e*^[wiffl^¥«#famsH9 0 
o o tni;«a«*K:ttnt;«F**«fcwni;K-i»*f* 

[0262] i28 ic^TH#s¥##e«*« 800 

Otfi. ffi*<7)ra»§a!¥*#IE«*«9 0 0 0 t»a:*jtt 
tt, 72 hflHWMsBBl 3l:ftt)oT7^ F«-^5€£ 
IHK 1 6 0 ^Ix-^utllfe^c 
[0 2 6 3] ^E— H-fey M»jeia»4»4, 

[0 2 6 4] h«#5fc£IIH»l 6 Ott, 7=A h^E- 

[0 2 6 5] *5£MCO*3!fEO?gJi8{C*3W*7i7 

[0 2 6 6] J2 9H *5£?8<Z)^Jfi(7)JgJ|8{C*tt* 

KBIT?**. H2 F«#«*Ialttl 6 0 

»*, NANDl«]g&2 2, 7 9 V^^y^mV&ZA. 
0, 2 4. 1, 2 4. 2, 24. 3, %>&T$7>7 F^M* 
UJAlH]g&210. 0, 210. 1, 210. 2, 21 
0. 3£4ffix.*o 

[0.2 6 7] NANDlH)g&2 23o£TS79 h**^ry^ 
0K2 4JC^^T«, *l^iltHMLfct*5 0t? 
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TO Fifr<frfcb*Fl§l&2 10. 0, 210. 1, 2 
10. 2, 2 10. 3tt, fWtl/O^BO, B 1, 

b^mfim^2 1 o . 

CO 2 6 8] 7^7 N#^m^ll«1^2 1 0\Z. rX F^E- 

BPSJ^M^DQM) fcJgflFLT, 7^ FUS^m^Z AC 

[0 2 6 9] 7^ H*^ffl*iatt2 1 OCDmtfLlZ 

OUT, 79 h#^t«^tElSS2 1 0. OftfflO)TRWT 70 

[0 2 7 0] 7^7 h^^m^l[Hlg&2 1 0. Ote, NAN 
DIB16L 1 6 2 45cfctfl 6 3&£tfK-T >A— ^ 
[US&164> 1 6 5, 1 6 6, 1 6 7 £{f 

[0 2 7 1] -f>A*— ^[HlgSl 6 6fcL 0 2 8 C^tA 

[0 2 7 2] -f >A— ^[USSl 6 7B\ < >/\*-^Ih]SS 
1 6 6<DtH*J«-i»ftA*K:3«\ £n£K*ELTffl;*J*r 
£ 0 NAND@Bl6 30ll©ASy-HH -f >M ^ 
-^iKl6 5^j>lT> fXh^-Kf^Z.MSl^ 

IK 1 6 7 Offlrt^ 
[0 2 7 3] NANDInlgS 1 6 1 (Z)fg 1 <DXtlJ— F 

^ACTF (0) &gW\ i2<OA*/-HH rXh 
^-Hi^ZMSlSS^. NAND(HK16 2^ 
lcoA^y— Ftt, NAND0SS1 6 lOttl^m^^S: 
W\ »2<Z)AA/-Ftt. NAND[Hlg&l 6 3CDtH^« 
•^SrSfrtS. -f >A-^[§Jg&l 6 4te, N AN DH1S& 1 «?0 

64^6, ttm-tzy? f z ac T^*sn 

"So 

[0 2 7 4] h^r- Ffc45W-*7£ hfB^5£ 

6 0<B»f££*< *>^*-FT**0 3 0 
*JB^T«Brr*. 

[0 2 7 5] I3 0H *«WO*Jfi©*»8^*tt* 
7^7 F«-Sf58£IS» 1 6 0 ©»f££RWT*fcfi&c&*-r 
^>Wt-hm B3 0l:*^T (A) tt, ^gR 
ffl»«#/RAS£, (B) tt, ^MKfflf/CAS 40 

(C) tt»»B»ffltDQMS, (D) fit, 7^ h 
IM&tff-^ Z ACT (0) &*3> 

[0 2 7 6] MS 0\Z^-r<£v\ZT? Fnv>FACT 
#ArtS*lfcR$jft («?»Jt 0) ^«fMWfi#DQM 
#LI/^I/t*5&«), 7£ FIHJ&il^Z ACTtetH* 

[0 2 7 7] ttfcvr. ^8Rt&^o=i> Fn-;u (^gRf&j 
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B$£iJ t 1 KiSHT. 7^7 FHJ#HI#Z ACT (0) #L 
[0 2 7 8] ZLOfSM* *MMV>72 F^V> FACTCD 

[0 2 7 9] *^8R^P7^f^A^^<^ >tf\Z 
&^XWttti&2>MZW&$*<ri (READ/WRITE) 
tfA^Snfci^ (»#^J t 2) , Bfrja t 1 t 2 t 

0BH*tRCD)JI«i:S5, fc*, £<B*^tt> 

[0 2 8 0] — y-7jR-F0i6H ^«*^6 

t**, n>?<D^n^n\ztt\sXttm^&rt>i7M]fom 

[0 2 8 1 ] J^i^cfcatc, *5EW(0*Sfi<Z)»ti8k:43 

7^h37>HACT ffiXfl^ nfcWpjScJ: 0 ItlT/^ > 
^*Sttfl:*l3:*Ct39«^IttiaD, tRC 
DMBtttt*© t R C DWB«t t)fi< 

^mm^^mtx^t^y-Ts^^m^x^Ts h-r&^t 

[0 2 8 2] Ut±OKMfC*^T«, 

m*jmx&2>o 

[0 2 8 3] *fc, ^aUDJPOTDQMtffl^T, 7^7 
[0 2 8 4] 

bucolic m^mnzfazmmm* 

cm^o, mmmft&ftt&v^yzfizttLx&mfrz 
[0 2 8 5] m&m2&&tfs\z%z>mmm*mfcmm 
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[0 2 8 6] «*JS3lC-^S[p|»^¥#<*:|Et»Se«. 
^rtt$6*tb^-r-5#©<>:, f7 F^E— FC&^T crofctj 

MZ& <0 7— H»©Stt^-f 5 ^SffijftfcWMrr* £ 

[0287] ffijzm4\z&,z>mmM*mi*m&m&\z. 
m&rn i iz&zmmw.¥m#-mm.mm-?$>-oT. r*. f 

[0288] m&m 6 c«4 mmm^mfcwifemwte, 
mm® ttte <b t z t. wc s . 

[0 2 8 9] Sfci*S7 Cft*H)tB3!¥*tteift£B 
[0 2 9 0] »*^8*«fct;i 1 iC^3|H$S###!H 

d— o 7- H«s©#»i4^'f = >if*&mzmm. 

[0 2 9 1] M^q|9lC«2PIfflS>^«^ett%B». 

^X F^E-Flcfc^Tfci, 9\-&fr*><Dzi>b 

tsutm, /-v;u€r- kc^^th, as©* 
[0292] i o iz&zmmm*m®-nE&%iW 

tt. !»5R^7(C^S|H)^^^##:iHtgSST*oT> x 
X F^E-Fd&i^T. ^»fi^-t©t>o*#Stt**«f 
#tt5. t"X — FlC-fcl^T. nSR^e 

©3>h □ — JKCefc Dit^e<](C7- F*i»CD#Stt^l* S. 
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[0 2 9 3] W^Jjl 1 2 Cft«[3ttS!¥##G1ft£B 

[0294] <* s 1 3 izm&mmm^mftmm. 
/<? s»*-r*A>^cea-r-sci:*»r#5fei&, 7-f 
ff ft ^ yew brffijSft^ d v trmm-frmffc-vt 

[0 2 9 5] M#9f 1 4*3ct?>'l 7C«*raJ«S!*MW* 
•5. 

[0 2 9 6] CKDijSM. -r-X F^E- F'fcfel^Ttt, fl-SP 
^6CO3>hP-JKC<k0 7-Fi^<»fgtt. ^ffitt^-f 

*«r»Ttt. a#©^-T5>^T»fP&fi l ft'5Clt*tT# 

[0 2 9 7] 1 5 IC^S I^AIS!^#^e«SB 

[0 2 9 8] =t7, ht- HC*5t»Ttt. ^SP 

tJl^Tkfc, a^O^-f 5 >^T'f!)^*ffft5 Ct^T'^ 

[0299] tt^is 1 6 izmzmmm^mfcmi&mm. 

tt. »*«1 3lC#-5|pI»l!e^*ffitS««1?ab^T, 
rX Ft- ^gR«^-5-»t)<o*ffi14^tff 
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